General Experimental

Materials and Methods:
All commercially available chemicals were used as supplied by Sigma Aldrich and Acros Organics. 2-chloro-7-methyl-quinoxaline and 2-chloro-6,7-dimethyl-quinoxaline and the molybdenum precursors 
. Sodium formate was used for mass calibration checks and optimal parameter tuning was performed using flow injection of standard solutions. All TOF measurements were performed at high resolution settings (5000FWHM at mass 1500). Data were always taken in continuum mode.
X-ray crystallography:
X-ray crystallographic studies were performed for a single crystal of 3b, which was coated in Paratone N heavy oil, then mounted on a glass fiber. The respective data were collected on a Rigaku Saturn-724 diffractometer (graphite-monochromated Mo Kα radiation, λ = 0.71073 Å) at 108(2) K. The structures were solved by direct methods (SHELXS-97) and refined against all data by full matrix least-squares methods on F 2 (SHELXL-97). 2 All non-hydrogen atoms were refined with anisotropic displacement parameters. The hydrogen atoms were located and then refined isotropically on calculated positions using a riding model with their U iso values constrained to 1.5 U eq of their pivotal atoms for terminal sp A solution of 2-chloropyrazine (5.00 ml, 56.0 mmol) and propargyl alcohol (3.48 ml, 60.0 mmol) in acetonitrile (60 ml) and triethylamine (30 ml) was degassed under vacuum. Then were added palladium(II) acetate (0.11 g, 0.50 mmol), triphenylphosphine (0.78 g, 3.00 mmol) and copper (I) iodide (0.57 g, 3.00 mmol). The reaction mixture was heated under reflux for 6 hrs. After evaporation of organic solvents, the obtained solid residue was diluted with water (1 x 100 ml) and extracted with dichloromethane (3 x 50 ml). The combined organic extracts were washed with brine (50 ml), dried The solution of 2-chloropyrazine (2.30 ml, 27.5 mmol) and 3,3-diethoxypropyne (5.00 ml, 35.0 mmol) in acetonitrile (60 ml) and triethylamine (30 ml) was degassed under vacuum. Then were added palladium(II) acetate (0.11 g. 0.50 mmol), triphenylphosphine (0.78 g, 3.00 mmol) and copper(I) iodide (0.57 g, 3.00 mmol). The reaction mixture was heated under reflux for 6 hrs. After evaporation of organic solvents, the obtained solid residue was diluted with water (100 ml) and extracted with dichloromethane (3 x 50 ml). The combined organic extracts were washed with brine (50 ml), dried over MgSO 4 and then concentrated in vacuum. The purification of the concentrated The experimental procedure used for the synthesis of this compound was the same as that employed to prepare compound 1a except 2-chloroquinoxaline (5.0 g, 30.3 mmol) and propargyl alcohol (1.90 ml, 33.0 mmol) were used instead of 2-chloropyrazine. 2a was isolated as light brown solid. 
Attempted synthesis of pyrazine and quinoxaline-derived molybdenum complexes
Method A (Et 4 N) 2 [MoO(S 4 ) 2 ] (0.31 g, 0.50 mmol) was dissolved in dry DMF (5 ml) by warming in an oil bath at 50 °C for 10 mins. Then 3-(pyrazin-2-yl)prop-2-yn-1-ol (1a) (0.134 g, 1.00 mmol) or 3-(quinoxalin-2-yl)prop-2-yn-1-ol (2a) (0.184 g, 1.00 mmol) was added to the reaction mixture and heated for another 40 mins. After cooling the reaction mixture, iso-propanol (50 ml) was added which
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resulted in the formation of red crystals that were collected by filtration and dried under vacuum.
Method B
(Et 4 N) 2 [MoO(S 4 ) 2 ] (0.314 g, 0.5 mmol) was dissolved in dry acetonitrile ( 40 ml) by warming on an oil bath at 50 °C for 10 mins. Then 3-(pyrazin-2-yl)prop-2-yn-1-ol (1a) (0.134 g, 1.00 mmol) or 3-(quinoxalin-2-yl)prop-2-yn-1-ol (2a) (0.184 g, 1.00 mmol) was added to the reaction mixture and heated for another 3-4 hrs. The reaction mixture was left for 3-4 days at 5 °C allowing crystallisation.
The resulting crystals of both methods (A and B) were analysed by X-ray crystallography. The obtained data corresponded to the molybdenum precursor. The experimental procedure used for the synthesis of this compound was the same as that employed to prepare compound 1b except 2-chloroquinoxaline (5.0 g, 30.3 mmol) and 3,3-diethoxypropyne (5.00 ml, 35.0 mmol) were used instead of 2-chloropyrazine. 2b was isolated as a yellow oil.
Synthesis of the 2-(
Yield: 65 %, 5.00 ml. The experimental procedure used for the synthesis of this compound was the same as that employed to prepare compound 1b except 2-chloro-7-quinoxaline (5.0 g, 27.9 mmol) and 3,3-diethoxypropyne (5.00 ml, 35.0 mmol) were used instead of 2-chloropyrazine. 2c was isolated as a dark brown oil.
Yield: 60 %, 4.90 ml. The experimental procedure used for the synthesis of this compound was the same as that employed to prepare compound 1b except 2-chloro-6,7-quinoxaline (5.28 g, 27.5 mmol) and 3,3-diethoxypropyne (5.00 ml, 35.0 mmol) were used instead of 2-chloropyrazine. 2d was isolated as a brown solid. After filtering to remove excess sulfur, the solvent was removed under reduced pressure and the residue was purified by chromatography. Residual sulfur was removed by elution with DCM followed by subsequent elution with Methanol-hexane(97:3) to give 3a as a red solid.
Synthesis of the 2-(3,3-diethoxyprop-1-ynyl)-6,7-methylquinoxaline (2d)
Yield A (relative to 1b): 27 %, 0.07 g. Yield B (relative to 1b): 57 %, 0.14 g. Molecular Formula: The experimental procedures used for the synthesis of this compound were the same as those employed to prepare compound 3a except diethoxyprop-1-ynyl)quinoxaline (2b) (0.20 ml, 0.8 mmol) was used instead of 2-(3,3-diethoxyprop-1-ynyl)pyrazine (1b). 3b was isolated as a red powder.
Yield A (relative to 2b): 37 %, 0.11 g. Yield B (relative to 2b): 68 %, 0.20 g. Molecular Formula:
C 13 H 10 N 2 OS 5 (370.55 g/mol). Actual %, C: 38.40, H: 3.47, N: 6.89; Found %, C: 38.60, H: 3.58 The experimental procedures used for the synthesis of this compound were the same as those employed to prepare compound 3a except 2-(3,3-diethoxyprop-1-ynyl)-7-methylquinoxaline (2c) (0.21 ml, 0.8 mmol) was used instead of 2-(3,3-diethoxyprop-1-ynyl)pyrazine (1b). 3c was isolated as a red solid.
Yield A (relative to 2c): 33 %, 0.10 g. Yield B (relative to 2c): 67 %, 0.20 g. Molecular Formula:
Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2013 C 14 H 12 N 2 OS 5 (384.58 g/mol). Actual %, C: 47.13, H: 4.83, N: 6.11; Found %, C: 47.96, H: 4.55 The experimental procedures used for the synthesis of this compound were the same as those employed to prepare compound 3a except 2-(3,3-diethoxyprop-1-ynyl)-6,7-methylquinoxaline (2d) (0.22 ml, 0.80 mmol) was used instead of 2-(3,3-diethoxyprop-1-ynyl)pyrazine (1b). 3d was isolated as a reddish brown solid.
Yield A (relative to 2d): 32 %, 0.10 g. Yield B (relative to 2d): 63 %, 0.20 g. Molecular Formula: C 15 H 14 N 2 OS 5 (398.60 g/mol). Actual %, C: 47.23, H: 4.83, N: 6.11; Found %, C: 47.89, H: 5.22 
